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Abstract of JP5007492 

PURPOSE:To massively produce the copolymer of D-3-hydroxybutyrate and D-3-hydroxypivalate at a 
low cost by culturing a poIy-3-hydroxybutyrate- producing bacterium under specific conditions to 
accumulate the copolymer in the cells thereof. CONSTITUTION:A bacterium (e.g. methylobacterium 
fujisawaens NOB 12417) having an ability to produce poly-3-hydroxybutyrate is mainly multiplied in the 
first stage. The multiplied bacterium is subsequently cultured at 30 deg.C for two days with 
reciprocatively shaking, while being brought into contact with a mixture of a 3-7C primary alcohol (e.g. 
n-amyl alcohol) and a carbon source (e.g. glucose) capable of being used as an energy source for the 
bacterium or with the 3-7C primary alcohol, and the cells of the cultured bacterium are collected by a 
centrifugal method, dried at 60 deg.C and subsequently extracted with chloroform, etc., to provide the 
objective copolymer of D-3-hydroxybutyrate and D-3-hydroxypivalate which has excellent bio- 
degradability and bio- compatibility and which is useful for producing operation yarns, etc. 
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ftttKUK 



(54) Bmo«1H **6#«!>8£tt 



(57) mi 

ffrtfcD - 3 - 1 HD+S'^V- h*<fctfD - 3 - 1 
■5. 

D - 3 - k Hn+->^1/- hfeitfD - 3 - 
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(2) 



asiSt^Sc 3 ~ 7 ©m-7;io-;i, 1 ©jg-g^fctt 

R£& 3-7 ©3l-7;lO-;HC&ltt£-ti:.5 £ £ic«fc 
0, Kg#rt£D-3-fcFD*^:7^U-h:fej:tfD 

- 3 - k Hn+->nu l/- h#>e>&5#a£#:££]s££ 
*Stt. £©#S£#£SKSfo5>SI&#T-5C:.>:£!ft 

f&t-r*#ss#©Kjgfc. w 

;U t UT n - 73JW7^n-;Ut> L < K-£©ff 

v>s c t*®mt-?m#m i KE«©>Sf8u 

[%W©l¥<8l3il!iM] 
[0 0 0 1] 

mm±o^m»m] *^wkd - 3 - 1 h u*$>7? 

U-h («TB^tSB-T) *5,ktfD-3-kFa*-> 

[0002] a? 
[ft*a«. fEBj^^Lj;5fr SK ®] #u-3- 

tHD+^fiz-h (KTPHBtE-T) ti> x*;p 

^x^s^tLT&B^n. ^^#*f@^ffl#^ 

^©Egffl^feitmill^iS^S^^ fcJUH-r SRftfttt 

->xfAft ^'©^ffi^©>Sffl*^^t^fc 0 aufssn 

!SS«5©Sj^^e.8gS!l^a^SI^5lcSD, PHB 30 

[0003] -ecr, rn^©^s<£»an-r^«ftK*< 
fc b vj^*^-r-5*a^ff fe«fctx*©sjgis 

*t««rSnTVi* (ftBBB85 7-1 509 3&*8. ftffl 
835 9-2 2 0 1 92^. $SfBB896 3-269989 
ftffi, fJH¥l-6 9 6 2 2&?8) . ZtlZO&miZ 
tt. Alcaligenes eutrophus ©Bft£fl»R&.aHttU 40 

[0 0 0 4] ^-c:-e*55^6tt, BMtV^S^ 

[0005] 

mmzfRikTzrztbo^®. &m *%w%p>\*> p so 



x.*)\,$~m £tz> ztomxz&immtBim®. 3 ~ 7 

©S-7^3-;Pt ©ii^Sfctt^sSSc 3 ~ 7 ©$g- 
7;Un -;Hc8S«5-ar^ H t K «t D Mtt* tc B/£# t V 

[0 0 0 6] Tfcfclj. *5!^ttPHB^^g-rsiEA 

f S d tctHjfcs&sStag 3 ~ 7 ©Sg-7;io- 
;v t ©s^«is&ttM^» 3 ~ 7 om-r)v^-)i\zm 

M^-B-S^tlciD. KS^ftCD-3-tHn^v'^ 
F*5<ktfD - 3 - 1 HD*W\*'J V— Vttfift 

sum?-* n t£«f®tTs*a^©sjiffi-p»s. 
*^wic*viT» *a-&#t^$n5B^i5,fc^v 

bj&# : -ocH(ca)caco - 

V«£# : -OCH^HsJCHaCO- 

[0007] *%mz8imt<nzmmu. phbs4s 

FttTX ( Psendomonas ) 7^#'jy*X ( Alcali 
geoes ) JS, 7^tO— ( Athiorhodium ) H, 7 
(Azotobacter) Xtf^U^A ( Spiri 
Hum ) ^^nn^x'JOA ( Methylobacterun ) 
JR. /VfifcS^nfcf^A (Hyphomicrobium) JR, 7>-> 
un99- (Ancylobacter ) JB, Oa 
nthobacter ) S. ;t?3y*X (Paracoccus) S. U 4 / 
t^A ( Rhizobiun ) JH, U '/fcf^A (Bradyr 

hizobium) A^UX ( Bacillus ) JH, /IDV'tJ 
7 ( Wocardia) Jg, ^'JWf'JfA ( Corynebacter 
ium ) S. oH3 7*X (Rhodococcus ) H. 7VNA 
(Azo»obaeter ) JS^t*j)tgr^<^-TS. ft^ 
W^SatLTtt, va.-Ht^-X ->^-H 
t^-X ^-f^*W. S/a-H^X *^3j?5> 
X. xa-HWX^ryUX, 7;P*'jy*X 

7^*U^X 7r-fe*'JX, 7WJ 

y*x ;u-7>x^. 7;p*'jy*x 5!yx. 7^ 
#'jy*X 7^7V'JXX. 7\/h>'t^^- ^n^- 

r'JW Xi?Xh;^X>X, ^fn/^f'JW 

A. ^nn^iJtfA d>>^^-a. ^^nAi?^ 
U"?A 9^M^5>X. ^d/^T-D^A 7-^ 
•y-7X>->X, ^fDA^f'J'JA n^-f->7^ 
A, ^fD^f'J^ ifi/h-7XW. /W*C5^D 
tfCA A-f*S^DtfC/A 7XXx^7 

U-f. /W*3^DlfOA *-7>fV#A. /Vf# 
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3 

urn;*?- 7*3.7T-<i>7~ ttyvnv*- * 

#x 75/jH7>x, A737*x n?u-, y»/ 
^f-fJ'/WA 5>*#x^#Awt^il'X .^At- 
C0008] #5S9iic:fc^T, &m£K&stimm.. 
tzBffjt-rzm^xm mm t©2xei;: < fcD#s 

-fD-^, fc£©ttg, i"J-fen-;k v;nib- 
jk ■7>-h-;^©»7;W3-;k 3Ai?s. *x> 
81, imfc£©*«Et x*/-;k **y-;k 7n 
n/-^UE0i7)Vu-)vm> »»x*x, US, 

x*x, s?gx*x. ^i*©^«siR^«)^fflv^n 

fctt. ia«tt2 0~4 0*0. ff£l,<tt2 5~3 5t3 
tft, X> pHlt 6~10. ff*L/<»6. 5~9. 5 

widens.' £©«k5fc;aM*T»&MKi8«3ns 

lh. ^ne.©^fts«-ruTS«ufc®^icB, sra 
©Jijsttffl^«»cs<^5*t. ^n6©^#stt-rLT 

cooo9] m-i8T> e#*#fc 

SBxiglc^ffr*. mxi8"Ctt. «B8©Ji5B£ 
«iflsI1-S^ft=TT?^KaBB*<x*;^-iS tT5 z. t<o 

tti#iZ6immt&im?ii.3~7 <om-7)V3-)i<z&to 



&SW5-74 9 2 
^l!iigK^©««6^S«iIfB-r*^*ifflV^ns. * 

s. sg-xg©jg«jKfre*fflKB#£. 

»-5V^i@^ii*©ICj:0iS{t:*«-SIUIsliRU, C© 

*. Vifn©^SIC*^Tfe^Iie©«ffiifflffi&B5< 
i&S&fttt, SfJ-Xg©i8g&friH-T«fc<. X. S3 
SfcioTttS^e.'ttT'bJ:^. Jgxieicffl 

»«3&»x***-*t"r* n t©m*^^*iit ut 

«. ®-X8Tffl^-5^ltliiltl^-©t>©©S*fc. 

tAiHea*^fl:LJii«T*^^^iSTfet0a*tx^ 

|g-xetcfflv>s^»3~7©s-7;pa-;i, 

tltlt n-7u/\/-)l>, n-73.fr7frZX-)\, 
(n-*>>?)V7)Vn-M fc£*5«kimi6©Siil*# 

[ooio] mm-rzmmtf. ;r©ea§»3~7©$g- 

7^3-JP£l*;V*-&£LTfMT££iS£tt, m 

mmtvxtiimm 3 ~ 7 ©8-7;v3-;u©#&;8n* 
^tt>T?fr^. x^v^-ist-r^^tcffl*?. 
^SfiS*3<t^5ll» 3 ~ 7 ©$g-7JV3-;k©ffifflfi 

^©BfMo^^tt^iciosas^, -en^©-&tf© 
<«o.2 -loggjrt^n-s. 

[0 0 11] fc*5, X*;i/^-iBi:UT. fJfflT#5^ 
3 ~ 7 ©m-7JI/3 -^©SiJ^ £&ft3-& 

©*;Uit*^^<'TS^i:*TO5. ^S^ffS^tJS 

as»*v>«. mmzzzw#aftmmtLm*e>j3& 

[0012] 

[*isw] *&wznmm\z£VM ! #ft{zfjim-r5. u 
rne©^is<wcia«sn«»fe©Ttt«: 

Hiswi 

^^D/^fU^A ^^it^X^X NCIB 12417. A 
7Z*yt)X f- h U -7 A * >X ATCC 17441 , 7iP* 

"jy^x a^ha^rx atcc 17687 . 7;w*'jy* 

X a^hD7rXNCIB 11597 *«ttf J/a-H^X 
W^E-f^^-fATCC 17989 V>T*a^©-&«S: 
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ftffl¥5-7492 



«*1L SO. #U^7h> 5g, »«X*X 5g, V 
)V=l-Z 5g£jg#U pH#7.0 ICWSSnfc«50 nL 

s«a 75*3^*1. 120 trc2o#Hfmu nn& 

IU 30*CTa«Jg£5JS*£2a|yjfTofc. ig|Sj££ 

io.ooo xg-rfio^rajs-c^itu, 8#£»«Lfc. 

[00 13] fg-Ig 
*6*1L SO. K2HPO4 1.6g , NajHP(k 2.4g, MgSfc • 10 
7H2O 0.2g , CnSOi «5H20 0.3 mg , MnCh • 4&0 3m 
g, PeCtHsOi- XH2O 18mg , CaCh • 2H>0 18mg. ZnSO* 
• 7HjO 3mg£*g#U pH#7.2 ICfflSi^n, 120 -CT20 

n±efflj£©fcfc50 mL HMU Cntcn-75;P7 
)V3-)U).l5 mL (0.3 $fiX) saanu 3CC-ea« 

»i«tSil/fcg, 2®ffi*Tifc#l,m 8#£60 

■c-cffi^ufc. *940mg©&&s#£x£ u a-** s> 7** a? 



*tt#ii8&WlcAn. *nn#;PAlmL, rtg&gipAD* 
^/-^-SfE&jgfc (ft&g«P : £,B#lU84mg /100 
mL, BSK3.5 lmLfcill*, 120 "CTOO^flflimlfc 

Xx-Mt&frofc. EJ&&7&*fi*£0.5 mLjDA, Mb 
<ft#Lfc&. iS'L>^»&ffV^«eS»fc. ^©*« 

T. 

[0 0 14] fX»P7h^7>f-j>Mft 

fs v K :Reoplei 400 chromosorb G 
AW-DMCS 10X (60~80 mesh ) 
*7AJ9S:160 °C 
AO«S : 250 °C 

[0 0 15] 

»1] 



urt* 














mf&n* * ph 








(MS%) 


A* 


12.3 


2.4 


0.12 5.0 


B* 


8.7 


76.4 


0.14 5.0 


C* 


15.0 


77.5 


0.0 6.7 


D* 


16.8 


29.9 


0.0 6.7 




3.2 


0 


0.22 6.8 



* A : ^DA^^U^A 7^7X>^ NCIB 
12417 

B l/t^y** T-hU7Y*>X ATCC 17441 
C : 7^*Uy^X at>hD77X ATCC 17697 
D : 7)1* U V OS? V D 7 y X NCIB 11597 
E:^a-H«-X l/^-f^-f ATCC 17989 
** n-rsilOWn— * 

[0016] $mm2 

frO^Sffofco n-7^^7;p3-;i.*0.025 mL 
(0.05^S%) SSsillU 30t:TaSfi<h5S«£50l$ 
BBfrofc. 12Pm 25l$fB*5<fctf37l$ffflai;:, ttfttt* 
fc^*nSn-7$;i,7;|.3-;HMES«3gU 0.05§ 
>2 



axfc&*«t5ten-75^7;u3-;p**ipi/fe. a: 

^fDA^riJ^A yW7X>7s NCIB 12417 £D» 
-&> 25ttMft0.01 mL > 37KrMftlr0. 005 mL, 
#X x~MJ:7^#>X ATCC17441 feJ:«7;P*U 
y*X a^hD7r^ ATCC 17697 ©*&12PS|!fl, 25 

mm. 37NfK«(c^n^no.o25 mL, r/w&uy** 

^hD7rX NCIB 11597 12^1, 25^f^i5 

<fctX37^W^iC^n^n0.015 mL, ajtf&a.-F'E*- 
X V^if^kKZ 17989 <7>«3\ 37BSB«fc0.01 
mL Tfcofc. 1H&S*2I3j?-r. 

[0 0 17] 

QK2] 



8tt 



(rEJV%) 



• PH 



A* 



0.08 
0.20 



9.2 
24.2 



9.7 
88.1 



0.05 
0.0 



6.6 
6.6 
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c* 


0. 20 


12.8 


56.9 


0.02 


6.7 




0.14 


7.0 


47.9 


0.05 


6.6 


E* 


0.07 


46.8 


59.8 


0.03 


6.7 



* A:^d;^tU»>A 7vU"7X>vX NCIB 
12417 

B:/173^X r^hU7^*>X ATCC 17441 
C : 7)1* U a^KD77X ATCC 17697 

D : 7)V* U y^X h D 7 7 X NCIB 11597 
E : v-l-F^X U^^-f ATCC 17989 

* * V>1*tt n - 7 ^ JPT^n 



*10 



* [0 0 18] SQSW3 

m-x®\z#tf%fcmmti,x?)\sz}~xo.25z (0.5 

£S*0 &<ktfn-7^V7;lO-;W).15 ml, 0.3£fi 

[0 0 19] 
«3] 

















r\-T^)\> 


£01/3 -X pH 




(Sfi%) 




7)\u-)\, 


«**> 












A* 


12.4 


0.6 


0.0 


0.37 4.7 


B* 


13.3 


74.1 


0.13 


0.43 5.0 


C 


9.9 


62.2 


0.01 


0.20 5.5 


D' 


1.2 


31.8 


0.24 


0.03 6.6 


E* 


35.6 


48.2 


0.23 


0.26 6.7 



* A:^fD/tmW 7^9X^>X NCIB 
12417 

B:A73y^ 7-Wy>(*>7> ATCC 17441 
C : 7)V%Wfjr7s a->hD7rX ATCC 17697 
D : 7)1* U ^HD7rX NCIB 11597 
E : S^a-F^X l^-fif^-f ATCC 17989 
[0 0 2 0] §HJg094 

mnxeic^^^n-7^^7;i/3-;i/o^nna^KT 

*©^i«*ffofc. ^;^-X0,25g (0.5 11^) *5 

i:r;n-75;i/7;vn-;^o.o25 (o.os^s%) £g* 
au 30"CTffiafit5»«*50«fMffofcc 121m 
25WiH*«fctf37&iR»ic* s*«?+^^n-5n-7a 





*n - 7 ^ ;V7;^n -;MD8aJDStt> ;*?OAi?xU*A 
7y^X>^ NCIB 12417<D#&, 25&5M&K:0. 
01 mL £<fctf37P$K&t;:0. 005 nU /Un y#X 
MJ:7-f#>X ATCC 17441£>«£\ 12l$m& 25Pfffi 

a*5j:r;37^waic^n^no.o25 mL> 7;i^*uy^x 

^^7hD7rX NCIB 17697 12l$IHteO. 015 

mL, 25^ffi*5<fcr;37^W«^-en«?n0.025 mL, 7$ r # 
'jy*X a^bD7rX NCIB 115970»&, 12P#ffi 

ajco.oo5 mL, 25^m^fej;i;37^raa(c^n^no.oi 

5 mL, fcJcI^a-F^X t^-f ATCC 1798 

9 e>*£, 37^rW^{C0.015 mLT&ofco Jem*g4ic 

[0 0 2 1] 
[*4] 





7)VU-)V 






n-7$)l 




PH 










7)Va-)V 


(Sfi%) 


















A* 


0.08 


12.0 


12.0 


0.05 


0.46 


6.6 


B* 


0.20 


34.1 


50.1 


0.0 


0.26 


6.0 


C 


0.18 


12.1 


55.9 


0.0 


0.19 


5.1 


D* 


0.12 


16.8 


29.9 


0.05 


0.09 


6.6 


E* 


0.08 


17.4 


47 A 


0.04 


0.23 


6.7 



* A:^^DA^f l J»>A 7^7X>5/X NCIB 
12417 

B:/t53y*X x-HJ:7>f*>X ATCC 17441 
C : 7;!/#Uy^X ar)hD7rX ATCC 17697 



50 



D:7^*ijm rL»>hD7rX NCIB 11597 
E : S^a-F^X V*4if*j ATCC 17989 

[0 0 2 2] wms 

7)l*W*7> O-ObuyrX NCIB 11597 ^±^> 
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cl-K^X U^tf*^ ATCC 17989 £J8^Tftfi 
n-;i/0)^i)Da^0.025 mL (0.05^S%) ilM 
&5 

max) 



w 



D* 
E' 



33.4 
36.8 



[0 0 2 3] 
[*5] 



15 
26 



* D : 7)V% U 3.^7 h D 7 7 X NCIB 11597 

E : ^a- l^-f ATCC 17989 

[0024] mmw6 

7;l/*Uy*X a-hD7rX ATCC 17697 £ffiV>T 
R« fcfr K ^-Ii « n - 7 ^ )V7)V3 -JVmg. t b » 



^TO % 0.05, 0.1 > 0.2 . 0.3 , 0.4 , 0.5 

[00 2 5] 
[£6] 











mm& (®a%) 








0 


0.9 


0 


6.7 


0.05 


1.4 


58 


6.6 


0.1 


4.9 


60 


6.6 


0.2 


11.4 


64 


6.5 


0.3 


17.5 


68 


6.6 


0.4 


4.8 


90 


6.5 


0.5 


1.0 


51 


5.7 



[0026] m&m7 

^□/Wf'J^A X*XhJH?X>X K miM 
& |g8395) (^©Stttt. fUV^X X?Xh;P 

&35&v IS209 H, Vmmz&V7uy*:-)r7, 
)l^X>;U;:£MlCfto;fc&». ^foAi'f'JW 



★ 10 0 2 7] m=.xmz&vzfcmmtLT®>ni3- 

X0.25g (0.5 11%) ^«tr/n-75;P7;i/n-;w. 
30 025 mL (0.05£S%) 2 @ (&«J:fe < fctfig&25RSIlB 
» . <2>75?h-X0.25g (0.5 m&%) SkZfn- 
7S.)VT)Va~)V0.025nL (0.05&fi%) . <2>>>3.-i? 

n-x 0.25 g (0.5 nm%) fcitfn-ys^TJio 
-JV0.025 BL (0.05$*%) %*n?tim»ti&j\-\t. 

mum 3 tH«Kff t>&. 7 tz5s-r. 

[0028] 
[^7] 







£7 














(S*%) 


(*)V%) 




<& 


13.3 


78.6 


5.5 


®* 


31.6 


43.0 


5.9 


<3)* 


8.7 


82.3 


5.7 


®« 


13.4 


58.6 


4.6 


* ^J60H 


7 0X$*tC|2« 







[0029] mmms 

At?3y;frX r^hU7^*>X ATCC 17441 

UT(D£Olo-X0.25g (0.5 11%) *<fctfn-75 
;>7^3 -)W. 025 oL (0.05&ft%) 2 0 (g*0":fc<fctf 



50 



Jg*25l$ffl&) <2>75£h-X0.25g (0.5 Sfi%) * 
«ktfn-73;U7;iO-;l/0.025 mL (0.05®fi%) <3>-> 
n.-^n-X0.25g (0.5 SS%) 43<fctfn-75;K7' 
)l/3-)W).025 bL (0.05£S%) £^n-eftfflV>&6W 
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11 



[0 0 3 0] 



[38] 



12 



(Mix) 



(D 4 



49.1 
40.9 
49.8 



47.1 
68.1 
43.5 



6.5 
6.5 
6.4 



[0 0 3 1] §gffi0J9 
^fDWfU'JA X^XhMX>X K («XW 
^8395) , ^fDWrUW tM/7>{7A A 
TCC 27886 , ^fD/^fUW 7^if7X>X NCI 
B 12417 , /VffcSfDKCrA ^ntf^A IFO 141 
80, *U->hA*^- ^-hhD7^*X DSM 432*5 
<ktf/^3y*X x-hU7>f #>XATCC 17441£j8 

[0 0 3 2] jg-Xg 
fcfiftlL (NH4) 2 S04 3.0g, KfoPO* 1.4g , NfcHPO 

4 3.0g, MgS04 • 7fo0 0.2g , 9fX+X 0,2g, NaHC 
Os 0.3g , CuS04 • 5H2 00.3nig> ZnS04 • 7&0, MnCh • 

4&0 3mg , FeCcHsOj^ XH2O 18mg , CaCU • 2HiO 18 
mg > ZnS04 • 7H2O 3mg45ck^^/-;H0 mL Z&B 
U pH#7.2 tzmmZftfrmSQ mL $gP77X3|:A 

n> 120 t^2o#w«»u z.ti&%&£vrc. zn\z 

?Jglt£2 BWfrsfc. i&«&£10,000XgT10#fffl& 

<b*MU * 

caax) fejvx) 



* g|XXg 

J0 $E*1L K2HPO4 1.6g , NajHPO* 2.4g, MgSO* • 

7BbO 0.2g , CuS04 • 5fl20 0.3 mg , HnCb • 4H*0 3m 
g, FeCe&Os* XHjO 18mg , CaCli • 2HiO 18mg > ZnSO 
4 • 7&0 3«€ffl*U pH#7.2 iCHfiSStU 120 *CT 

2QttmmmLt£mm25 mL tJt>*jnv>T, m-xm^n 
*n±E«j«©»«50mLfcB»b, chic**/-* 

0.15mL (O.SMW) *cktfn-7S;V7;V3-;P0.0 
25 mL (0.05«ft%) SSftlU SOtTftMBiS** 

;W>.15aL *«t«n-T5;P7;V3-;V 0.025 mLSrgs 

jDU.s6K25WiBa«at5a«ftffofti. fg-xg 

[0 0 3 3] 
[«9] 



A 


17.7 


38 


6.7 


B 


53.2 


71 


6.6 


F 


29.7 


32 


5.8 


G 


7.5 


17 


5.0 


H 


12.5 


3 


4.1 


I 


16.2 


12 


6.5 



* A:^n;^fUW 7^yx>->x ncib 

12417 40 
B:A93y** r->'J7-<*>X ATCC 17441 
F : ^^D^f i^Fd^ Kl 

Xffli?Sg8395) 

G : ^fD/^fU^A tM/7^7A ATCC 278 
86 

H : /Vfjfc^DhT^A ;*^D#5A IFO 14180 
I :*tf>h/t**- ^-hha^^^X DSM432 
[0 0 3 4] %JKttl0 

31 0 



flEtl/T* 0, 0.02, 0.04, 0.06, 0.08, 0.10£S%£ 

[0 0 3 5] 
[*1 0] 
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14 



i&g <«*X) 








0 


24.4 


0 


6.8 


0.02 


17.4 


3 


6.5 


0.04 


23.5 


33 


6.6 


0.06 


29.7 


32 


5.8 


0.08 


28.7 


37 


5.3 


0.10 


25.9 


29 


4.9 



[0 0 3 6] mmmi i 

^nWrWlx X?Xh)H7X>X K£ffltr>T 10 

#££#©£j££fT^&. 

Sg-ICB 

iW#lL 3D. (NH4)»S04 3.0g. K1HPO4 1.4g , NasHPO 
a 3.0g, MgS04 • 7Hi00.2g , B#X*X 0.2g . CuSO 
< • 5HjO 0.5mg, MnCh • 4H»0 5mg. PeCeHsOt* XEiO 3 
Ong . CaCh *2E>0 30mg . Z0SO4 • 7&0 5ng&<ktf;< 
?J-)ll2aL*®ttL. pH#7.2 »C3l!g$*lfcJ£200 L 
£1L §377X3t:Ail. 120 fV20ftffl®mis. 

cn^mmtvfc ztuzMmtmrntttgrnzm^Tto 

U 30-CTI3(ESt5«**54^MffV>. *f»ii5B«*t 
JgP*»c£10,000 X8T?10#Ha£yft«t, 

[0 0 3 7] jg-Xg 
*6*1L 3D, K2HPO4 1.6g > NasHPfc 2.4g. MgSO, • 
7H2O 0.2g , <NE4)>S04 0.8g. C11SO4 • 5&0 0.3 mg . 
MdC1> • 4HaO 3mg. Fe&HsOi* XHiO 18ng . CaCh • 2E 



j0 18mg , Z0SO4 • 7HiO 3mg£iS#U pH#7.2 (CPS® 
$n. 120 < C7?20^W«:BLfc»atl00 mL£fflV>T, Hi 
-IgT#S>n&B&«:2 Bft&U *£>,C±£ifijE£© 
}§fflt200 nLtCfiSU CtUCn -75 ^7^3— ^£lg 
(0.5 &&%) &£tf*?/-)l&lg (0.5 Sfi%) * 
anu 30t;TEHE«i3**S48^fMffofc. JgaifliM 
*K**/--;V8«S£aigU 0.25Sfi96KT»Cftt3fc 

**y-jM&ig (o.25aa«fflS) ssjpbfc. a 

fe. i£f ©gsiOlilSctt, 3[in?<fe-3fc. M 
#«HC^;$:ns#S£#, B£fc#i5«ktfVj£#©^fi:j3 

«fctf#jt£#+©v/£#©8j-&£§£560g 1 tmm^m 

T^ftifc. -t©|g&. &S-&#©^fili31.52S!S. B 

fiE»©-^aei4.isfi%, v^»©^s«i7.4S*%T 
£D, #»£#*© Vjfc#©$i£,i, 6UE^*T?*r> 

[00381 

[^Kffi^] *%igiC < l;DD-3-th-D*->^V 
- h*5«i:rXD - 3 - 1 Fn^/tU W- 
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(C12P 
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(C12P 


7/62 


CI 2R 
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(C12P 


7/62 


C12R 


1:15) 


(CI 2P 
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C 1 2R 


1:37) 



attire frtommg^ 



f 1 



mmm mm *- 
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